Simplified and practical procedures for collecting macaque semen (containing little coagulum and for preserving semen in vitro for a long period were studied with cynomolgus monkeys that had proved fertile.
INTRODUCTION
Establishment of a large-scale simian breeding colony is an actually basic and urgent necessity from various standpoints such as primatology, laboratory animal science, public health and conservation of nature (Honjo and Imaizumi, 1965; Honjo, 1971 Honjo, , 1973 van Bekkum et al., 1969; WHO Scientific Group, 1971; Harrisson, 1971) It may naturally be considered that establishing a technical system of artificial insemination in simian breeding is a prerequisite for the successful development of a largescale breeding colony of nonhuman primates to be used as experimental animals.
In the system, as can easily be understood from the example in domestic animal husbandry in which artificial insemination plays a significant role, an important problem is how to collect and preserve semen of good quality.
Recently, several papers dealing with freeze-preservation of simian semen have been published (Roussel and Austin, 1967; Ackerman and Roussel, 1968, 1971; Kraemer and Vera Cruz, 1969; Leverage et al., 1972) . However, no practical and simplified method for long-term freeze-preservation of active sperm has yet been developed . We think that the difficulty in developing such a method is due partly to the difficulty in taking a sufficient amount of liquid semen to be used for the experiment of preservation, because a seminal coagulum is formed just at or immediately after ejacu-lation in macaque species.
This report deals firstly with a procedure for collecting semen of cynomolgus monkeys containing little coagulum, and secondly with freeze-preservation of semen employing the pellet-freezing method developed by Nagase and Niwa (1964) * Komagome-pipette is a kind of pipette having a bulbar enlargement near the neck . The lower portion of the pipette is graduated up to 2 ml and a rubber cap is fixed to the top of the pipette. This pipette is widely used in Japan to facilitate pipetting infective materials. 1) Cho, F., Fujiwara, T., Yoshioka, Y., Nakayama, M, and Honjo, S. (1972) : Growth of the laboratory-bred Macaca fascicularis. Lecture at the 7th research meeting of the Japan Experimental Animal Research Association held in Wakayama, Oct. 1972. Examination of glycerol concentrations in the semen extender: Lxtenders containing three different levels of glycerol, 2.5%, 5% and 10%, were examined for protection of the sperms against freeze damage.
Time of examinations: Examinations of spermatozoal survival rate and motility were performed at the following times; just after collection, just after dilution with the extender, just after freezing on dry-ice, 24 hr and 1, 2 and 20 weeks of preservation in LN2. to 2 weeks in a LN2 container, whereas the rate of higher than 60 % was always robtained during the preservation period of 20 weeks as well as just after freezing when the diluted semen was cooled to 4 C previous to freezing. Table IV tabulates the survival rates obtained by the use of the extender glycerolated at a 2.5% or a 10% level. When the 2.5% glycerolated extender was used, the result was similar to that obtained by the use of the 5% glycerolated one, although a somewhat higher rate was noticed in the former case than in the latter. On the other hand, the use of the 10% glycerolated extender resulted in marked reduction in the survival rate regardless of cooling or not cooling the diluted semen Table  III ).
RESULTS

Volume
Spermatozoal Motility
As expressed in Table V , throughout the experiment, the spermatozoal motility was highest in the semen diluted with the 5% glycerolated extender and then frozen after cooling to 4 C. The second most active motility was observed in the semen Mastroianni et al. (1965 Mastroianni et al. ( , 1967 successfully recovered fertilized ova after artificial insemination in rhesus monkeys. Dede and Plentl (1966) succeeded in getting pregnant rhesus macaques by means of artificial insemination.
DISCUSSION
In recent years, Valerio et al. (1971) obtained nine rhesus and cynomolgus babies from 178 female macaques inseminated artificially. Peng, Lai and Yang, (1973) also r0eported one successful case out of 11 trials of artificial insemination in Taiwan monkeys (Macaca cyclopis). Those previous results, however, indicate that the artificial insemination technique is not so efficient in a large-scale breeding colony of macaques as it is successfully used in domestic animal husbandry.
There are still many problems concerning the artificial insemination in macaques used as experimental animals.
We think the first step to be taken towards a success in artificial insemination in macaques is to improve the technique for taking and preserving a sufficient amount of liquid semen of good quality. The present method for collecting semen from the vagina just after mating is simple so that liquid semen containing little coagulum can easily be obtained, as compared with the electro-stimulation method which generally gives semen consisting of liquid and coagulum portions. It is also interesting that semen collected by the present method had a higher spermatozoal survival rate than that collected by electrostimulation by other investigators (Roussel and Austin, 1968; Valerio, Leverage and Munster, 1970) (Table VI) . However, no explanation can be given to the higher rate resulting from the present method.
Both the spermatozoa) survival rate and the number of live spermatozoa seem larger in the present study than in the previous studies, whereas the spermatozoal concentration per ml of semen in the present report is rather lower than that in the previous reports.
At any rate, the present method for collecting semen can be regarded as being useful, since liquid semen containing active spermatozoa and little coagulum can be obtained in a relatively large amount, notwithstanding the occasional concomitance of a little amount of vaginal mucus. The present study has revealed that freezing semen after cooling to 4 C brought about a remarkably higher spermatozoal survival rate than freezing without pre-cooling. It could be considered that the spermatozoa were gradually acclimatized to the low temperature in 30 min or longer . In addition, this 30 min may be useful to equilibrate the sperms with glycerol that plays a very important role in protecting sperms from freezing damage.
The glycerol concentration in the extender employed by Roussel and Austin (1967) was 14% and that by Sadleir (1966) 7%.
In the present study , semen diluted with the 10% glycerolated extender was inferior to that diluted with the 2 .5% or the 5% glycerolated extender in the spermatozoal survival rate.
However , it must be taken into consideration that the microscopic differentiation of unstained sperms from stained ones was more or less difficult when the 10% glycerolated extender was used in comparison with the differentiation using 2.5% and 5% glycerolated extenders . As for the motility of surviving sperms no marked difference was observed among the concentrations of glycerol in the extender . Thus, more strict tests relating to the concentration of glycerol in the extender are still needed .
It will be necessary to investigate further how to prolong the preservation period and to assess the fertilizability of the sperm preserved by such a method . 
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